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The natural environment plays an integral role in the culture of all people. Although the cultural services 
provided by ecosystems are often acknowledged, these abstract qualities are difficult to capture and are rarely 
incorporated into environmental strategic planning. We propose an approach for decision makers to weigh 
different cultural values across a range of stakeholder groups. We assessed the importance of the Great Barrier 
Reef (GBR) to the lifestyle, sense of place, pride, identity, and well- being of 8300 people across multiple 
 cultural groups, as well as each of these groups’ belief in the aesthetic, scientific, and biodiversity- based value 
of the GBR. The surveyed population included indigenous and non- indigenous local residents, Australians 
(non- local), international and domestic tourists, tourism operators, and commercial fishers. We discuss how 
some groups grant similar levels of importance to some values and how other groups differ in their 
 attachment to certain values. All of the groups possessed the selected cultural values to some extent, suggest-
ing that these values matter, and could be leveraged to secure the future of iconic ecosystems such as the GBR.
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Regardless of their importance in our lives, ecosystems  are typically valued solely on the basis of their eco-
nomic and environmental benefits while their social 
value is often ignored (Marshall et al. 2017); as such, their 
full value is often greatly underestimated (Costanza et al. 
1997). Yet natural places are critical to the psychological 
integrity of contemporary society and do more than pro-
vide resources and a backdrop for human activities. 
People assign “cognitive and imaginative overlays” onto 
nature, use it as a “bedrock for perception and inspira-
tion”, and intricately authenticate feelings of belonging 
to it, all with special meanings (Willis 2015). In short, 
ecosystems provide constantly evolving opportunities for 
spiritual and intellectual engagement, economic well- 
being, and a day- to- day sense of meaning (Chan et al. 
2012; Adger et al. 2013; Fish et al. 2016a). Ecosystems not 
only make human life possible, they also contribute to 
making life worth living (Costanza et al. 1997).
The culture (ie traditions, customs, and way of life) that 
forms around a natural environment can be so  integral to 
people’s lives that disassociation from that environment 
induces a sense of disorientation and disempowerment 
(Bonaiuto et al. 1996; Fisher and Brown 2014). For exam-
ple, when a resource user such as a fisher, farmer, or forester 
is suddenly faced with the prospect that their resource- 
based occupation is no longer viable, they lose not only a 
means of earning an income but also an important part of 
their identity (Marshall et al. 2012; Tidball 2012). Loss of 
identity can, in turn, have severe economic, psychological, 
and social impacts. Turner et al. (2008) identified losses of 
culture/lifestyle, identity, health, self- determination, influ-
ence, knowledge, opportunity, emotional/psychological 
well- being, and a sense of order in the world, as well as 
indirect economic losses. These authors referred specifi-
cally to the example of First Nations communities in 
 western North America, where both individuals and com-
munities have experienced considerable declines in overall 
resilience, as measured by these direct losses, indirect 
 economic losses, and lost opportunities, due to a lack of 
inclusive approaches to resource management, which con-
sistently fail to recognize the legitimacy of cultural values 
and traditional knowledge in environmental decision mak-
ing and policy. Such “invisible impacts” are neither widely 
recognized nor accounted for in environmental decision 
making, as they are often indirect or cumulative (Turner 
et al. 2008). Yet ignoring invisible losses, or the intangible 
benefits that people derive from a natural resource, can 
undermine the success of environmental policy initiatives 
(Devine- Wright 2009). Evidence is also rapidly accumu-
lating to suggest that incorporating environmental values 
– that is, what people value about special places – can con-
tribute to policies that not only protect a given  natural 
resource but also reduce conflict, inspire higher compli-
ance, and minimize the costs associated with protecting a 
resource (Prober et al. 2011).
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Cultural values often motivate public engagement in 
environmental issues. Such values have been used by 
environmental managers as a political tool for mobilizing 
collective action, coalescing social support, and creating 
conditions for radical change (Oleson et al. 2015). 
Cultural values guide people to treasure non- material 
benefits or services within ecosystems. How people value 
these less tangible benefits or services is, in turn, medi-
ated by their traditions, customs, and way of life (ie cul-
ture), and so cultural values can vary considerably among 
stakeholder groups (Kittinger et al. 2014). Cultural values 
include a sense of belonging, attachment to place, herit-
age, rootedness, spirituality, tranquility, inspiration, 
escape, discovery, knowledge, health, and judgement, as 
well as aesthetics, recreational opportunities, spiritual 
growth, community development, and education (Turner 
et al. 2008; Fish et al. 2016b; Chan et al. 2012). However, 
in a recent review, Fish et al. (2016b) reported that only 
around 50 ecosystem service assessments have formally 
considered cultural values, suggesting that ecosystem ser-
vice frameworks are not being used to their full potential 
(Daniel et al. 2012). Yet environmental managers are 
increasingly seeking guidance and strategies for inte-
grated approaches that result in the sustainability of eco-
systems and the social systems dependent on them 
(Satterfield et al. 2013; Satz et al. 2013; Fish et al. 2016a).
Our primary objective is, in part, to position cultural 
values (ie how people value natural resources) as a core 
concern in environmental management and planning. 
We build on a growing body of knowledge around cul-
tural ecosystem services (Fish 2016b) and cultural adap-
tation (Adger et al. 2013). We propose an approach that 
(1) conceptualizes how people value the cultural benefits 
derived from natural resources and (2) inserts this under-
standing into environmental management decisions. Our 
intention is to help decision makers more directly con-
sider and compare the cultural values held by different 
stakeholder groups. Given that environmental managers 
are stewards of special areas on behalf of a diverse constit-
uency, understanding diversity in ecosystem values is 
critical to successful environmental management. We do 
not comprehensively document cultural values in this 
study but rather select those likely to inspire greater 
 consideration in natural resource management.
We use the example of the Great Barrier Reef (GBR) in 
Australia, which is a World Heritage Area (WHA) and a 
region currently experiencing considerable environmen-
tal, social, and economic change, to conceptualize and 
test an approach for supporting environmental managers 
to better consider the cultural values associated with a 
resource. Through a workshop involving disciplinary and 
interdisciplinary experts (predominately social scientists 
and researchers that focus on ecosystem services) and by 
reviewing existing literature, we identified the following 
key cultural values as potentially having high relevance to 
people’s relationship with the GBR: identity, pride in 
resource status, attachment to place, aesthetic appeal, 
appreciation of biodiversity, lifestyle, scientific value, and 
well- being (for descriptions of each value, see Table 1). 
We referred to existing data from the Social and Economic 
Long Term Monitoring Program (SELTMP; described 
below) to evaluate these values for the GBR region 
(Marshall et al. 2016; Gurney et al. 2017). To determine 
how these key cultural values differed among stakeholder 
groups, we quantitatively compared the relative rankings 
of each type of cultural value among seven groups, consist-
ing of domestic tourists, international tourists, local 
 residents, indigenous residents, non- local Australian 
 residents, commercial fishers, and tourism operators.
The GBR Marine Park
The GBR is the largest and most diverse coral reef 
ecosystem on Earth, spanning 2300 km along the east 
coast of Queensland, Australia. It was listed by the federal 
government of Australia as a Marine Park (Great Barrier 
Reef Marine Park; GBRMP) in 1975 in response to a 
direct threat from oil drilling, and was added to the 
World Heritage List in 1981 in recognition of its “out-
standing universal values” (Figure 1). Public affinity for 
the GBR drove decision makers to protect the ecological 
values of the region during this period, culminating in 
the enactment of the Great Barrier Reef Marine Park 
Act 1975, a parliamentary Act designed to provide leg-
islative support for core environmental values. Although 
Australians regard the GBR as one of the most inspiring 
landscapes in their nation (Goldberg et al. 2016), recent 
ecological monitoring suggests that the reef system has 
suffered a 50% decline in hard coral cover since 1975 
as a combined result of impacts from poor water quality, 
cyclones, crown- of- thorns starfish (Acanthaster planci) out-
breaks, and a series of coral bleaching events (De’ath 
et al. 2012). The cultural impacts that these changes 
are having are as yet unknown, and coastal development 
proposals continue to be a contentious aspect of GBR 
management. Within this context, consideration of 
 cultural differences has become particularly important.
 J Methods
Data for this work were obtained from the baseline 
data of the SELTMP for the GBR and reinterpreted 
for the purposes of the current study. The SELTMP 
was designed to monitor current conditions and trends 
of the human dimension of the GBR system. Marshall 
et al. (2016) provided details of the SELTMP, and 
data can be accessed at http://seltmp.eatlas.org.au/seltmp.
Survey design and administration
Five surveys based on the same template but that differed 
contextually targeted (1) Australians living outside the 
catchments of the GBR, and therefore “non- local”, (2) 
coastal residents, (3) domestic and international tourists, 
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(4) tourism operators, and (5) commercial fishers. 
Respondents were asked to agree or disagree with a 
statement about each cultural value on a 10- point scale 
(Table 1). Surveys were designed as (1) online surveys, 
to reach a representative sample of Australian “nationals”; 
(2) face- to- face surveys, in which coastal residents and 
tourists within the region were randomly selected; and 
(3) telephone surveys, to target as many commercial 
fishers and marine tourism operators as possible. Indigenous 
residents were invited to self- identify as indigenous 
Australian or Torres Strait Islander if they wished.
The online survey was conducted in March 2013 and 
September 2013, using an online research panel provided 
by an external marketing company with access to a geo-
graphically and demographically representative sample of 
Australians who were prepared to complete surveys in 
exchange for online credit points that could be converted 
into gifts or goods. A total of 2002 online responses were 
collected and analyzed. The sample was representative of 
the Australian population with regard to location, age, 
and gender, and respondents ranged in age from 16 to 64. 
The March sample was 50:50 male- to- female and the 
September sample was 48:52 male- to- female. Most 
respondents were residents of major cities, consistent 
with Australian demographic patterns.
Face- to- face surveys were administered to locals and 
tourists in 14 coastal communities adjacent to the GBR 
between June and August 2013. We employed and 
trained 35 casual staff who were deployed to public 
places, such as parks, shopping centers, market places, 
airports, marinas, sporting areas, information centers, 
museums, jetties, caravan (recreational vehicle) parks, 
and lookouts, to conduct the surveys. We used a mix of 
“random sampling” and “quota sampling” to achieve a 
representative group of Australians with regard to age, 
gender, ethnic background, and occupation. A limitation 
of our sampling was a bias toward English- speaking indi-
viduals. Residents were defined as people who lived 
within the GBR catchment (east of the Great Dividing 
Range, from Bundaberg to Cape York). Indigenous 
Table 1. A selection of cultural values associated with the Great Barrier Reef (GBR) region and tested in this study 
using the statements listed from the Social and Economic Long Term Monitoring Program for the GBR (Marshall 
et al. 2016)
Cultural values Description
Identity The feeling of belonging to a place or social group with its own distinct culture and common social values and 
beliefs (Adger et al. 2011; Marshall et al. 2012)
Survey statement: “The GBR is part of my identity”
Pride in resource  
status (“Pride”)
The sense of attachment toward a place or its status, such as World Heritage Area designation; this can be 
linked to a signal of high social status (Marshall et al. 2016)
Survey statement: “I feel proud that the GBR is a World Heritage Area”
Attachment to 
place (“Place”)
The emotional and physical bond between person and place, which is influenced by experiences, emotions, 
memories, and interpretations; it often provides a reason for people to live in a specific area (Devine- Wright 
2009; Adger et al. 2013; Gurney et al. 2017)
Survey statement: “I live here because of the GBR”
Aesthetic 
 appreciation 
(“Aesthetic”)
Describes the aesthetic value that an individual attributes to aspects of an ecosystem; aesthetic responses are 
linked to both the characteristics of an environment and culturally or personally derived preferences (MA 2005; 
Pike et al. 2011; Klain et al. 2014)
Survey statement: “The aesthetic beauty of the GBR is outstanding” 
Appreciation of 
biodiversity 
(“Biodiversity”)
Describes how people are emotionally inspired by biodiversity and other measures of ecosystem integrity at a 
particular place (Marshall et al. 2016)
Survey statement: “I value the GBR because it supports a variety of life, such as fish and corals”
Lifestyle The expression of “visible” culture that has evolved around a natural resource or ecosystem; describes the 
extent to which the lives of people revolve around a natural resource and how people interact with it for 
recreation (MA 2005; Marshall et al. 2016)
Survey statement: “I value the GBR because it supports a desirable and active way of life”
Scientific value The value that people associate with learning opportunities in the past, present, and future; the legacy and 
appreciation of ecosystems and natural resources that have been inherited from the past and their sense of 
continuity across time (Barbier 2012; Klain et al. 2014)
Survey statement: “I value the GBR because we can learn about the environment through scientific discoveries”
Well- being The extent to which individuals are concerned for their own well- being if the health of the natural resource were 
to decline (MA 2005) 
Survey statement: “I would be personally affected if the health of the GBR declined”
Notes: Participants were asked to rate how strongly they agreed with each statement on a scale of 1 to 10, where 1 = strongly disagreed and 10 = strongly agreed.
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Australians and Torres Strait Islanders were asked to self- 
identify. Of all individuals approached, 59% agreed to 
complete the survey. A total of 3181 residents and 2788 
tourists were included in the final analysis of face- to- face 
surveys. Residents surveyed ranged in age from 16 to 91 
(average: 44 years; standard error [SE] = 0.29); had a 
male- to- female ratio of 50:50; and 78% were born 
in Australia. Household income ranged from low to 
high, and reflected population statistics for the region 
(www.abs.gov.au). Residents had been living within the 
region for a mean of 20 years (SE = 0.32).
Tourism operators were interviewed by telephone after 
receiving a mailed invitation to participate in the study. 
Due to ethical and confidentiality considerations, we built 
our own contacts database of tourism operators following 
a comprehensive internet search, from which we identi-
fied 213 tourism businesses that appeared to be in current 
operation within the GBRMP. Of the 213 tourism opera-
tors, 57 were unresponsive, 34 declined, and 122 agreed to 
participate in the survey. The response rate of those that 
could be contacted was 78%. Incomplete surveys were not 
included, resulting in a final sample of 119 surveys (77 
business owners/managers, 39 managers, and three other 
senior staff who could speak on behalf of their company).
Commercial fishers were also interviewed by telephone 
after receiving a mailed invitation. On the basis of licenses 
issued and information on fishing activity (Department of 
Agriculture, Fisheries and Forestry, unpublished data), we 
estimated that there were 611 commercial fishers in posses-
sion of at least one license to operate in the GBRMP. Using 
our own contacts database and publicly available informa-
tion, we conducted surveys of commercial fishers; of the 
276 fishers on our list, 210 agreed to be surveyed (about 
34% of all active permits within the GBR region). The 
response rate was 76%. The sample of commercial fishers 
had an average age of 55, 93% were male, 85% were 
 married or with a partner, 56% had a high- school education 
or less, and 81% had operated in the GBR in the previous 
12 months. Surveys included all fishing types, broadly 
grouped as line, trawl, net, pot, and harvest fisheries, and 
60% accessed only one broad fishery type. Most respond-
ents (92%) were owner–operators, and most (67%) oper-
ated one main vessel (and therefore possessed one license).
Ethical approval was granted for the study by the 
Commonwealth Scientific and Industrial Research 
Organisation. A copy of the surveys can be obtained by 
contacting the primary author.
Data analysis
Means for each user group were represented on an eight- 
axis spider plot, where the strength of each cultural 
dimension could be contrasted within and between user 
groups. An ANOVA was conducted to identify whether 
there were statistically significant differences between 
stakeholder groups, and a Tukey post- hoc test was 
 conducted to identify which relationships between specific 
groups were significant. Results were color- coded for ease 
of interpretation and are presented in Figure 2. Some 
indicators could not be assessed for all stakeholder groups.
Survey costs
Given that we are interested in inspiring natural resource 
managers to include cultural values in assessments made 
within their jurisdiction, we have provided information 
Figure 1. Cultural value of the Great Barrier Reef (GBR) to 
local residents, as well as domestic and international tourists. 
In 2013 it was estimated that the GBR received 53.3 million 
use- days (equivalent days), with 98% of all use- days consisting 
of tourist visitation (Marshall et al. 2016). ©M Curnock. 
Reprinted with permission.
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to assist with the decision- making 
process. In this study, the cost of 
online panel data via an external 
provider was ~AU$1600 per ques-
tion per 1000 responses (total: 
AU$22,400). The cost of conducting 
~6000 face- to- face surveys and ~330 
telephone calls was ~AU$50 per 
survey (total: ~AU$300,000). Most 
of this expense consisted of paying 
interviewers $35 per hour, a wage 
deemed necessary to attract high- 
quality personnel, with the remainder 
spent on costs associated with trans-
porting staff to various locations, the 
purchase of 30 mini- iPads (which 
were sold at a discount following 
completion of the project), and en-
suring that the interview staff were 
well supplied with drinks and snacks. 
Accommodation and travel expenses 
were required for some interview 
staff, and local staff were sourced 
where possible. These costs were in 
addition to the core team of four 
researchers that were employed at 
0.3 full- time equivalents (part- time 
at 30%) for the year. We were able 
to collect the data within 2 months, 
and calculated that an average of 
1–2 surveys were completed per hour 
per interviewer. Surveys were con-
ducted only during daylight hours.
 J Results
Shared values indicate what man-
agers can protect for the benefit of 
all. All eight cultural dimensions 
that we identified as being poten-
tially important were highly valued 
by at least some stakeholder groups. 
There was widespread agreement among stakeholder 
groups that biodiversity, aesthetic, and lifestyle values 
were important, suggesting that these values may be 
useful for describing consensus on resource value 
(Figure 3). We found that although belief in the con-
tribution of the GBR to a positive lifestyle was wide-
spread, personal lifestyle preferences are still likely to 
differ among stakeholder groups. We also note that 
while some stakeholder groups shared values, such as 
pride in WHA status, there was seemingly little cor-
relation with other dimensions, such as identity, which 
were shared to a lesser extent.
Highly rated values give managers some indication of 
what factors are of particular importance to each stake-
holder group. The most highly rated values across all 
stakeholder groups included reef aesthetics (mean = 9.03, 
SE = 0.019), biodiversity (mean = 9.03, SE = 0.019), and 
pride in the WHA designation (mean = 8.68, SE = 
0.021). Coastal residents, domestic and international 
tourists, and indigenous residents rated aesthetics, biodi-
versity, and their pride in WHA status most highly, 
whereas tourism operators and commercial fishers rated 
biodiversity, aesthetics, and place attachment most highly, 
and non- local Australians rated their pride in WHA sta-
tus (mean = 8.23, SE = 0.04) and their GBR identity 
(mean = 7.39, SE = 0.05) most highly. These results sug-
gest that aesthetic values as well as pride in WHA status 
were of greatest importance to most stakeholder groups.
Divergent values indicate to managers what to protect 
for the benefit of particular stakeholder groups. We found 
Figure 2. Differences in how eight cultural benefits are valued across stakeholder 
groups. Significant differences are presented in darker shading, with highly significant 
differences presented in the lightest shading.
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revealing divergences among stakeholder groups regard-
ing the importance of some key cultural values, including 
attachment to place, pride in WHA status, well- being, 
and identity (Figures 2 and 3). For example, place attach-
ment, as assessed by the statement “I live here because of 
the GBR”, was rated significantly higher by commercial 
fishers than in any other group (mean = 6.59, SE = 0.24). 
In contrast, fishers did not rate scientific value (mean = 
7.33, SE = 0.17) or pride in WHA status (mean = 7.03, 
SE = 0.22) as highly as did indigenous (mean = 8.65, SE 
= 0.15) or local (mean = 8.47, SE = 0.03) residents, 
clearly demonstrating how cultural values can be equally 
strong within the region but for different reasons. We also 
highlight how some values differed among groups because 
of factors such as proximity to the GBR. For example, 
identity associated with the GBR was generally strongest 
among people who lived closest to the Reef (tour opera-
tors and indigenous residents) and weakest among people 
who lived farthest away (domestic tourists and interna-
tional tourists). Interestingly, however, non- local 
Australians rated identity associated with the GBR 
higher than did local residents, suggesting that factors 
other than proximity to the GBR also play a substantial 
role (Marshall et al. 2016).
 J Conclusions
This study positions cultural values as a core concern 
in environmental management by offering a demon-
strable approach for assessing the importance of cultural 
values across key stakeholder groups. 
We provide decision makers with 
the supporting data needed to coun-
teract environmental decisions that 
do not sufficiently acknowledge the 
human dimension. We selected 
eight cultural values, among poten-
tially many others, and demon-
strated that they are important to 
a number of groups, and that certain 
values may be more important to 
some groups than others. The 
 approach used to display, and there-
fore weigh, values can assist man-
agers to formally consider the 
cultural value of the natural re-
source, cultural priorities, what to 
protect for the benefit of all, and 
what to protect for whom. Diver-
gences and convergences within the 
data suggest that cultural values are 
unrelated; for example, stakeholders 
can share cultural values such as 
pride in WHA status, yet differ in 
others, such as level of identity 
around the GBR. Within- group 
divergences are also likely to be 
important in the region, requiring additional research 
that focuses on the extent to which cultural values 
are shared within each stakeholder group.
Future studies that are most urgently needed include 
those that can rank the importance of economic and eco-
logical factors against cultural values for the purposes of 
assisting environmental managers in understanding what 
matters most (Redman et al. 2004). In this way, cultural 
values can be leveraged to build wider public support for 
ecosystem protection and balance short- term, competing 
economic demands with longer term cultural matters. 
Monitoring how rapidly culture is evolving, in what 
direction, and the extent to which it is being influenced 
by a range of external factors (such as advertising and 
social media) will also help (Marshall et al. 2016). 
However, while our research elicited some important 
observations, our approach does not provide the richness 
and depth to interpret the full complexity of cultural rela-
tionships that exist around the GBR – qualitative data 
that complement quantitative approaches will provide 
further insights.
In summary, the utilitarian values people hold for eco-
systems are widely acknowledged and increasingly incor-
porated into decision- making processes; however, the 
non- utilitarian aspects described in this study have 
received much less attention, despite their importance. 
Environmental managers and planners often lack the 
tools and support to quantify and qualify the cultural rel-
evance of ecosystems; it is our hope that the proposed 
approach will inspire the development of such support.
Figure 3. Spider plot showing the importance of eight cultural values provided by the 
GBR for domestic tourists (n = 1522), international tourists (n = 1248), local residents 
(n = 3056), indigenous residents (n = 118), commercial fishers (n = 210), tourism 
operators (n = 117), and Australians (n = 2002). Note that not all survey questions 
were relevant to all stakeholder groups; for example, questions about place attachment to 
the GBR were not presented to domestic or international tourists, or Australians (as 
other questions were prioritized at the time).
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